The membrane estrogen receptor GPR30 mediates cadmium-induced proliferation of breast cancer cells.
Cadmium (Cd) is a nonessential metal that is dispersed throughout the environment. It is an endocrine-disrupting element which mimics estrogen, binds to estrogen receptor alpha (ERalpha), and promotes cell proliferation in breast cancer cells. We have previously published that Cd promotes activation of the extracellular regulated kinases, erk-1 and -2 in both ER-positive and ER-negative human breast cancer cells, suggesting that this estrogen-like effect of Cd is not associated with the ER. Here, we have investigated whether the newly appreciated transmembrane estrogen receptor, G-protein coupled receptor 30 (GPR30), may be involved in Cd-induced cell proliferation. Towards this end, we compared the effects of Cd in ER-negative human SKBR3 breast cancer cells in which endogenous GPR30 signaling was selectively inhibited using a GPR30 interfering mutant. We found that Cd concentrations from 50 to 500 nM induced a proliferative response in control vector-transfected SKBR3 cells but not in SKBR3 cells stably expressing interfering mutant. Similarly, intracellular cAMP levels increased about 2.4-fold in the vector transfectants but not in cells in which GPR30 was inactivated within 2.5 min after treatment with 500 nM Cd. Furthermore, Cd treatment rapidly activated (within 2.5 min) raf-1, mitogen-activated protein kinase kinase, mek-1, extracellular signal regulated kinases, erk-1/2, ribosomal S6 kinase, rsk, and E-26 like protein kinase, elk, about 4-fold in vector transfectants. In contrast, the activation of these signaling molecules in SKBR3 cells expressing the GPR30 mutant was only about 1.4-fold. These results demonstrate that Cd-induced breast cancer cell proliferation occurs through GPR30-mediated activation in a manner that is similar to that achieved by estrogen in these cells.